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Abstract 
As a strategy to avoid the loss of the Zapoteca language, the Mexican government has separated elementary schooling into 
Spanish education and bilingual education (or indigenous education). However, this differentiation has only complicated the 
problem as the conditions between urban and indigenous students are not the same. Thus, our research aims to contribute to the 
creation of didactic material supported by interactive multimedia objects for improving literacy education in the early stages. 
This research combines four methodological techniques to establish a better process of teaching this ancestral language: 
ethnographic study, semiotic analysis, instructional design and user-centered design. We have identified a list of common 
problems in writing and reading the Zapoteca language, to understand the children's way of thinking and the language used by 
them, and we have recovered images from children’s visual memory (which is associated to different concepts). Finally, the 
proposed educational contents should evaluate, respect, reuse and study community experiences to avoid the degradation of 
indigenous language and culture. 
Keywords: Language learning and teaching, multi-cultural education, computer-based education, etnosemiotic approach, process improvement; 
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1. Introduction 
The Zapoteca language is a macro-language composed of different variants of language, spoken by 
approximately 800,000 people in the State of Oaxaca (southern Mexico) and other places, which belongs to the 
Otomangue branch of Mesoamerican languages along with the Mixteca, Mazateca and Popoloca languages. 
Zapoteca speaking communities are also found in the neighboring states of Puebla and Guerrero. Emigration has 
also brought a number of native Zapoteca speakers to the United States, particularly in California.  
In most Zapoteca speaking communities, Spanish is also spoken. This phenomenon has occurred due the 
segregation of indigenous communities to marginal zones, where elementary education is predominantly performed 
in Spanish. Most teachers in indigenous communities do not speak a native language, moreover the educational 
material created by the Public Education Secretariat of Mexico is in Spanish, and there are no textbooks nor other 
material in the original indigenous language. Under these conditions, how can a native language survive?        
In this context, the State policy in Mexico has not considered the relevance of preserving our indigenous 
languages as part of our culture. An extinction phenomenon is present when only the older indigenous people speak 
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the original language and children are learning from textbooks that they do not understand because the contents (1) 
are not situated in their daily context, (2) are not written in Zapoteca language, and (3) do not consider that 
indigenous children do not have the same social, economic, and learning conditions as city children. This kind of 
policy does not consider indigenous methods and customs; it attempts to establish a relation of equity between both 
education (indigenous and Spanish) that will never be possible. Thus, indigenous education in Mexico has, among 
others, the purpose to achieve a bilingual intercultural education. However, considering the above mentioned 
conditions of our reality, huge efforts are demanded. According to the National Institute for the Evaluation of 
Education (INEE) in Mexico 34,664 teachers attend 840,910 indigenous students in a total of 9,620 elementary 
schools in the indigenous education subsystem. The infrastructure of these schools is poor with a persistent lack of 
teachers and inadequate educational practices (Fierro & Rojo, 2012). The quality and coverage of educational 
services are associated with socio-economic conditions; children with low resources have a lower performance rate 
that leads to repetition, failure and the abandonment of studies (Gertler et al., 2012; Attanasio et al., 2012). The 
indigenous population, which represents 13% of the total Mexican population (approximately 12.7 million), is the 
most affected by poverty - 80.4% live in areas considered of high and very high marginalization.  
Coverage in elementary education has been extended but is still insufficient, which is compounded by adding 
school absenteeism and dropout. It is estimated that two million children between ages 6 and 14 do not attend 
school, and that about a million are indigenous. According to the National Commission for the Development of 
Indigenous People (CONADEPI), every other child without school is indigenous, which represents more than twice 
the national average (Hamel, 2008). Among the reasons for the limited access to educational services is the 
difficulty to reach the more remote and dispersed communities, in part due to the increasing fragmentation in recent 
years in communities of less than 100 habitants (Ruiz-Mallen et al., 2009), as well as the closure of community 
schools due to lack of teachers. In addition, attention to indigenous children who migrate with their families 
temporarily to perform work in the agricultural fields in Northern Mexico is a challenge due to the lack of continuity 
of the regular school year, a situation that tends to have as a consequence school failure. 
Despite the obligatory character of elementary education, indigenous children are the most susceptible to school 
dropout, for various reasons including difficulty of transportation, incorporation of paid or unpaid labor, or even 
disinterest in a school in which they do not learn or they consider alien to their daily lives (Ruiz-Mallen et al., 2010). 
Of every three students who drop out of school, two are indigenous. Currently it is considered that, even if it were 
possible to assign teachers to all the indigenous communities, there would be a permanent risk of a subsequent 
functional illiteracy. The offered education shows that: “... in all indicators of education development, indigenous 
people are those that have less access to the educational system; those who least remain within the system; those 
who more often fail; those who least learn; those who least use what they learn in school in their life; those who 
least advance from level to level; those who fail to get wages or income that allow them to have a decent life as a 
result of their education”. This means that something is wrong, that educational policy is not correct, and is only 
actively contributing to the segregation of indigenous people and their language. In many countries of the world 
bilingualism is a reality, and there are successful experiences of bilingual education. Moreover, according to (Mayer 
& Leigh, 2010; O’Donnell, 2010) research leads to the conclusion that continuous education in both languages 
brings cognitive advantages and leads to academic success. However, in Mexico, the bilingualism of an indigenous 
language that does not have the prestige of foreign languages or its own Spanish language is associated with school 
failure. 
To counter this problem, there have been various researches that contribute to the preservation of native 
languages in Mexico. For example, Francis performed a study (Francis, 2005) of compositions written in Nahuatl, a 
native language spoken by indigenous students. Subjects were all fluent speakers of both languages, from an 
indigenous community in Central Mexico. The discussion of the findings examined how the concept of a Common 
Underlying Proficiency (Cummins, 2000) may be applied to a situation of communitywide bilingualism that is 
characterized by the wide sociolinguistic disparities between the language of schooling and an indigenous language 
spoken by both students and teachers. 
Research by (Greathouse-Amador, 2005) focuses on the preservation and maintenance of Nahuatl, the language 
spoken by the indigenous of Cuetzalan, Puebla, Mexico. Through diligent work with an implicit policy of self-
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determination, they succeeded in organizing themselves into different work areas as well as investing time to 
educate themselves. In this sense, O’Donnell has confirmed that literacy in two languages facilitates the acquisition 
of a third (O’Donnell, 2010). Her research compares the progress of Mexican bilingual indigenous 
language/Spanish-proficient students to Mexican monolingual Spanish-proficient students in their university level 
English classes. The obtained results suggest that through language maintenance and development, indigenous 
communities in Mexico may be able to benefit from globalization, or at least withstand its negative effects. 
The research by López-Gopar proposes a pedagogy of multiliteracies for Mexican indigenous groups (López-
Gopar, 2007). Using the Multiliteracies Framework developed by the New London Group (Cazden et al., 1996), 
specifically the notions of multimodality and design, it is argued that many “illiterate” indigenous people are in fact 
“literate” and that an autonomous view of literacy has alienated indigenous grandparents and parents from schools.  
Rebolledo studied the challenges that indigenous migrant groups like the Hñähñö face in the city schools 
(Rebolledo, 2008). His findings state that 95.7% of indigenous students in the area between 5 and 14 years of age 
attend bilingual school, and he acknowledges the national policies designed to help group education rights. 
Rebolledo is pleased that the Hñähñö language is reinforced with family and community use, encouraging feelings 
of identity by involving the children in the daily use of the language and in the values the older people construct 
around their mother tongue. 
Thus, it is clear that the conservation of indigenous languages is not a new topic of research. Accordingly, the 
main contribution of these researches attempts to integrate novel approaches to educational content for bilingual 
literacy. However, we believe that the preservation of indigenous languages should begin with children’s education 
at the elementary school level. Therefore, our research efforts are focused on three main steps: (1) conduct an 
ethnographic study to identify common elements in the use of the Zapoteca language, (2) apply the semiotic theory 
to link ethnical elements to learning objects, and (3) create the multimedia material under this etnosemiotic 
approach. 
2.  Theoretical background 
During the years, Mexican governments have restricted indigenous language literacy education only to 
indigenous elementary schooling. In some sense, this decision is useful: according to (Ratner & Bruner, 1978; 
Francis, 2002), the early stages are more productive in learning a second language (defining Spanish as first 
language and Zapotec as second). However, if Mexican Spanish education has a lot of trouble with instructional 
material, the situation of indigenous education is much more delicate. In this sense, multimedia material for 
indigenous literacy education in Mexican regions is not a common task for linguistic researchers. All advances in 
this sense are supportive towards publishing books, guidelines, and pamphlets. To successfully incorporate 
technology into the elementary indigenous school, the cognitive instructional design model used for developing the 
educational material has to take into consideration various entities, such as; knowledge and skills, socialization, 
environment, learning outcomes, selecting materials, pedagogical strategies, system/children response and 
evaluation approaches. Following this approach, our research is based on three stages that enable us to establish a 
basis for didactic material respecting the indigenous language, traditions and context. Figure 1 shows that this 
approach is supported by three stages: an ethnographic study, a semiotic analysis, and an instructional design. Each 
stage can be defined as follows: 
• The first stage, the ethnographic study, follows the research steps stated in (Spradley, 1979; Preissle-
Goetz & LeCompte, 1991; Nunan, 1992; Buendía et al., 1997), to identify common problems in the 
Zapoteca language in writing and reading. This process is described as follows: (1) Identification of the 
studied phenomenon, (2) Identification of informants and participants, (3) Selection of research design, 
(4) Generation of hypothesis and ethnographic questions, (5) Recollection of information, (6) 
Triangulation of information, (7) Interpretation of information, (8) Elaboration of conclusions, and (9) 
Organization of final report. 
• The second stage, the semiotic analysis, follows the recommendations stated in (Halliday, 1978; Hodge 
& Tripp, 1986), to understand the way of thinking and to determine the language used by indigenous 
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children and recovering images from children’s visual memory (which is associated to different 
concepts). In a contextualized scenario, the Magariños de Moretín conception states that semiotics is a 
set of concepts and operations destined to explain how and why a specific phenomenon acquires, in a 
determined society and in a determined historical moment, a determined meaning independent of what it 
is, how it is communicated and what are its possibilities of transformation (Magariños de Moretín, 
2007).  
• The third stage, the instructional design, involves a systematic process for pedagogic planning that 
enables the production of a variety of educational materials according to the identified educational 
necessities. Thus, the current resources are integrated into an Instructional Module which is 
implemented and evaluated to assure quality in the educational material and children’s learning 
(Akbulut, 2007). Particularly, in this research, the Morrison-Ross-Kemp model (Ross et al., 2010) is 
followed.  
 
 
 
 
 
 
 
Figure 1. Methods used in the research   
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Keeping this idea in mind, the use of these methodologies enabled us to explore the real context of indigenous 
elementary education and identify problems in Zapoteca literacy education to create educational material directly 
related to the culture and customs of indigenous people. 
3.  Methodology 
Having established the scope and theme of our research, we then identified the research approach which would 
best suit our needs. Firstly, as we said, the approach which we adopted was essentially ethnographic; however, the 
research also strongly reflects the principles of action research2.  
The case study reported in this paper is part of a larger two-year ethnographic study of elementary students and 
their families in five indigenous communities. Against the backdrop of this larger study, the case study is concerned 
with 96 children acquiring Zapoteca in mainstream first and second grade classrooms in the regions of San Melchor 
Betaza, Capulalpam de Méndez, Villa Hidalgo Yalalag, Santa Catarina Ixtepeji, and Natividad, in the southern 
mountain range of Oaxaca, Mexico. In summary, the cyclic research model proposed by this ethnographic technique 
is characterized by its dynamism, flexibility, and dialectic. According to this technique, when a researcher decides to 
study a cultural reality, he participates in this to understand the more significant events from the optic of their own 
protagonists, with the aim of explaining them and proposing theoretical formulations that represent this reality in a 
trustworthy way. The main objective was to identify writing and reading problems related to language usage; to 
accomplish this task eight research questions were established: 
1. What teaching method is used by the teacher in the Zapoteca alphabetization process? 
2. What activities are performed in the Zapoteca alphabetization process? 
3. What material and didactic instruments are used by the teacher in his/her educational practice? 
4. What doubts do children have for writing and reading in the Zapoteca language? 
5. What observations do teachers make to children for writing and reading the Zapoteca language? 
6. How is children’s progress evaluated? 
7. Does literacy education in Zapoteca have the same relevance as in Spanish? 
8. What do children think of the texts and drawings that they produce in the classroom? 
 
We selected 96 children, 50 students of first grade (twenty-five boys and twenty-five girls) and 46 students of 
second grade (twenty boys and twenty-six girls), which is equivalent to 83% of the student population. This study 
began with a writing exercise in the Zapoteca language, using 8 sentences (a total of 172 words). The Zapoteca 
alphabet is composed of 33 graphies3 (a, b, ch, chh, d, e, ë, f, g, i, j, k, l, lh, ll, m, n, nh, ñ, o, p, r, rh, s, sh, t, u, w, x, 
xh, y, z, ’), strong graphies (ch, l, n, r, s, x, i) and weak graphies (chh, lh, nh, rh, xh, z), regular graphies (a, e, i, o, 
u), double graphies (aa, ee, ii, oo, uu, ëë), cut graphies (a’, e’, i’, o’, u’) and broken graphies (a’a, e’e, i’i, o’o, u’u).     
The results reveal to us that for a total of 986 words, children incorrectly wrote 542 (55% of the words). In some 
words more orthographic mistakes were detected increasing the number of words incorrectly written. The main 
findings were classified in the following categories: 
• Confusion using incorrectly strong and weak graphy, for example: x and xh, n and nh, ch and chh. 
• Confusion using broken graphy, for example: a’a, e’e. When a child should use it, he does not do it; or vice 
versa he uses it when there is no necessity.  
• Confusion using cut graphy, for example: a’, e’. In a similar way, when a child should use it, he does not 
do it; or vice versa he uses it when there is no necessity. 
• Some words are written using an extra word. 
• Some words are written incompletely.  
 
2 (Wallace, 1998) defined action research for teachers as “collecting data on your everyday practice and analyzing it in order to come to some 
decisions about what your future practice should be”. 
3 The English suffix -graphy means either “writing” or a “field of study”, and is an anglicization of the French -graphie inherited from the Latin -
graphia, which is a directly translated from Greek. 
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• Some words are separately written.  
• Confusion using graphy with similar sound, for example: d and t, v and b, rh and lh, sh and ll, w and o. 
• Some written words are incomprehensible, and  
• Use of graphy which do not belong to the Zapoteca alphabet. 
 
After two years of work in the Zapoteca communities, these findings enabled us to determine, among others, the 
community problems related to Zapoteca language learning and usage. Thus, our research would cover most of the 
following issues: 
• There is no curricular program about the topics nor an established order to undertake these contents.  
• It is difficult to identify the spellings to be able to write the words, because (and according to teachers and 
children) some of them have similar sounds.  
• The dedicated lapse of time for teaching the Zapoteca language is too short compared with the classes in 
Spanish.  
• The constant use of learned graphy does not exist.  
• Text materials in the Zapoteca language do not exist. This means that children do not have material to 
practice reading or the few published materials correspond to another language variant. They only use 
blackboard, sheets, and a lottery game (see Figure 2).  
• A normal course is more focused on writing and excludes reading.  
• The Zapoteca language is only used in the classrooms; outside, in the community, Spanish is the used 
language.  
• The methodology used for teaching the Zapoteca language is good. However, it needs the support of 
activities and didactic material to improve children’s learning process. Given that all communities are 
located in marginal zones, there are neither personal computers nor access to technology.  
• The variant of the Zapoteca language spoken by the teachers is not the same one that all the communities 
use. To avoid this problem, the indigenous school uses interpreters to help them clarify the correct 
pronunciation and write the words in Zapoteca language. 
 
 
Figure 2. Community activities for teaching the Zapoteca language 
3.1. Retrieving the children visual memory 
Once reading and writing problems were detected within the community context, researchers asked children to 
draw what they understand for each word, to relate their visual memory with a representative graphic icon 
(Magariños de Moretín, 2007). This operation enables researchers to retrieve visual images that a specific person 
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under study has in his/her brain and elucidate the required process to create them. The obtained images were related 
to the established graphies as a result of the ethnographic study. Thus, Figure 3 shows an example of drawings made 
for children for identifying strong sound words (those which use strong graphies). This Figure summarizes only one 
category (strong sound words); however the final classification was made with a total of 204 images directly 
obtained from the children’s memory. For better understanding and only for publication purposes, the English 
translation has been included in the Figure for each Zapoteca word. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Obtaining visual representations for each Zapoteca strong sound word 
 
The graphic iconography obtained in this stage enabled us to identify visual elements and learning scenarios 
contextualized to the children’s environment. Figure 4 shows an example of images retrieved from the children’s 
visual memory and digitalized to incorporate them into any educational material.   
   Strong sound graphy                  Weak sound graphy                  Broken sound graphy                             Cut sound graphy 
Figure 4. An example of iconographic symbols obtained from children’s visual memory 
 
Ch 
Cha’ - Pot 
L 
Laga - Leaf 
N 
Nia - Foot 
R 
Riz - Squirrel 
X 
Xie - Grass 
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3.2. Defining the instructional content for indigenous elementary education 
The last stage was related to planning the didactic material that would be used in Zapoteca literacy program. As 
we said, the Morrison-Ross-Kemp model (Ross et al., 2010) has enabled us to generate the educational content for a 
DVD-based course focused on the problems detected in the ethnographic study. The DVD selection was made based 
on results obtained through interaction with five indigenous communities, where we could not observe the use of 
PC’s or any kind of technology in the home or classrooms; however, we observed that 65% of habitants had one TV 
and one DVD. Thus, the instructional design was based on the following steps: (1) Identification of the instructional 
problem; (2) Set the students’ characteristics; (3) Perform an analysis of tasks; (4) Identify instructional objectives; 
(5) Establish the sequences of the educational content; (6) Design the instructional strategy; (7) Plan messages and 
establish a way to communicate them; (8) Establish resources to support the learning activities; and (8) Create 
evaluation instruments. During the ethnographic study, we were able to achieve steps 1, 2, 3, and 4. The rest of the 
information was obtained through the collaboration with educators and indigenous teachers. Figure 5 shows the 
incorporation of the obtained iconographic into the Xtichhadzo (“Our language”, in English) material, and an 
example of an evaluation based on video reproduction and multiple choice questionnaires.       
 
Figure 5. The educational material incorporated into the Zapoteca literacy program    
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4. Final considerations 
The educational material designed under this ethnographic approach is being used in five communities with 
favorable results. Until now, 120 indigenous children have used the Xtichhadzo DVD as support in classrooms and 
in their house. We can observe an important participation of older people when children work with the DVD in their 
houses, so we are promoting the use of the native language outside of the indigenous school. As preliminary results, 
we have performed evaluations in two different indigenous communities, with 40 different children (with the same 
characteristics established in the prior case study); 76% passed the writing tests and 90% passed the reading tests. 
However, we are collecting more quantitative data to present solid evidence of the success of our strategy. 
The role played by the etnosemiotic approach in the design of the educational material “Xtichhadzo” was 
fundamental; it allowed us to understand the teaching and learning problems that teachers and students had in the 
course of the Zapoteca language program, as well as identify the repertoire of linguistic and iconic signs that would 
be incorporated into the educational material. We believe that this stage established the path of the type of material 
that children needed to overcome the problems in writing texts in the Zapoteca language.    
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